Bjiirbole meteorite: An inefficient recorder of extraterrestrial paleofields?
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Paleofield analysis of the Bjirbole meteorite NRM and SIRM results

Olivine((Mg,Fe),Si0,)-rich (Fig. 2)- where is — —— Natural Remanent Magnetization (NRM) of chondrules, metal grains, and matrix
chondrules are believed to be formed in the Early o - — were measured and demagnetized by alternating field (AF) ranging between 2
Solar nebula, they contain proto-planetary dusts with ey and 240 mT (Fig. 5). A decay of NRM values, due to AF demagnetization, stopped
refractory elements (Iron, nickel, silicon, magnesium [ =y at around 10 mT, and continued to fluctuate until the highest demagnetization
:::ns:‘; p;::::;::;:;ﬂ::: ;ZT;T?::;:::::;EM : ::: - Nohet? field of 240 mT. The initial moment demagnetized by 10 mT was most likely by
mineral grains could acquire magnetism, Thermal ' Viscous Remanent Magnetization (VRM). Whereas the saturation isothermal
Remanent Magnetization (TRM), and the magnetic . s 1 e remanent magnetization, SIRM show smooth decay (Fig. 6). We propose that NRM
information could be preserved. Kletetschka et al., Aeld IT) fluctuation is a critical signature and recognized as "Background Magnetization”.
2006 show that the lowest field that magnetic Fig. 3 shows the measured The remaining component could be interpreted that the NRM decay reached the
mingrais, such ag Fe, FeNi, a=Fe,0,;, and Fe,0;, can hysterasia loop of & part from 0 to intrinsic BM that could not be further demagnetized. This would suggest that the

2T. The marix and metal grains

el SR LD B L UL gD SR show the large coercivities, and Bjurbole meteorite would not have preserved paleofield information. This
measurements revealed the existence of an intrinsic the th hoendrul h th . . o

o e three chondrules show the however, requires much more work as the magnetic mineralogy such as
remanent magnetization that appears unrelated to similar coarcivitias. Tha rasults

tetrataenite etc was not considered. This is a working hypothesis in progress.

the field except when acquisition fields were larger indicate the presence of
than micro-Tesla. These intrinsic magnetizations can el L B Lt
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be viewed as “Background Magnetizations” (BM) astieski described that the - B e — - Bjurisode.shamcluthon STR. e mung
. . - i . magnetism of Bjurbole is due to as o9
characterizing specific multidomain. We attempt to S o e e g0 . . , o g o8 i
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Magnetization in Bjurbole meteorite 52% Ni). The Fig. 4 is adopted i iyt E as sigasim
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Magnetic record in the meteorite is difficult to T A o3 ol
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characterize and interpret. There are mainly two cooling of a meteorite containing w (TS . : :;
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such as Fe-Ni compounds (see phase diagram, Fig. il i Fig 6/
1) are poorly understood, and the meteorite might Py (=) ) _—
) ] ] ) b P Fig. 7; Stereonet projection
have experienced complex metamorphic histories. E B ST at AR of NRM directions. The color
They also have been subject to impact events, = :Eli':ﬂﬁ!‘tﬂ;i““ corresponds
. = o the Fig. 5.
entering Earth atmosphere, exposed Earth - :
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Complex Fe-Ni compounds transformation process

Fe-Mi Phase diagram is adopted from
Yang et al (1997). a: a low-Ni bcc phase,
g: high-NMi fcec phase, gl: a low-Ni
paramagnetic fcc phase; g2: a high-Ni
ferromagnetic fcec phase; g: ordered
Ni3Fe; g": ordered FeNi; Ms: martensitic

transformation starting temperature.
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